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DETAILED ACTION 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 7 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 7 recites the limitation "after the step of calculating gains". There is 
insufficient antecedent basis for this limitation in the claim. Claim 7 should depend upon 
claim 4, not upon independent claim 1 , as there is no antecedent basis for "after the 
step of calculating gains" for independent claim 1 . 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 to 3, 10, and 17 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Yeldener in view of Kabal et al. ("Adaptive Postfiltering for 

Enhancement of Noisy Speech in the Frequency Domain"). 
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Concerning independent claim 1, Yeldener discloses a method of postfiltering a 
speech signal, comprising: 

"generating a postfilter by performing a non-linear transformation of the linear 
predictive coefficients spectrum in the frequency y domain" — frequency domain post- 
filtering is performed; the design of the frequency domain postfilter is taken to be Pf(u)), 
which is a non-linear power (3 ("performing a non-linear transformation") of the weighted 
spectral envelope RUw), which depends upon LPC coefficients a k (column 20, line 51 
to column 21, line 25); 

"applying the generated postfilter to the synthesized speech signal in the 
frequency domain" - the estimated postfilter frequency response is then used to weight 
the original speech envelope to give H(cu)(bar), which causes the formant to narrow and 
reduces the depth of the formant nulls, thereby reducing the effects of noise (column 21, 
lines 33 to 41). 

Concerning independent claim 1, the only element not expressly disclosed by 
Yeldener is "transforming the filtered frequency domain synthesized speech signal into 
a speech signal in the time domain." However, it is maintained that it is implicit that a 
frequency domain speech signal must be transformed back into the time domain to be 
audibly heard in Yeldener. Kabal et ai teaches adaptive postfiltering for enhancement 
of noisy speech in the frequency domain, where a frequency domain speech signal X(k) 
from DFT of a time domain speech signal x(n) is modified by LPC analysis to give P(k) 
and H(k), and then a frequency domain signal Y(k) is transformed by I DFT back into a 
time domain signal y(n). (3. Frequency-domain Postfiltering: Page 312: Figure 1) It 
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would have been obvious to one having ordinary skill in the art to transform the filtered 
frequency domain synthesized speech signal into the time domain as taught by Kabal et 
al. for the frequency domain post-filtering method of Yeldener because it is implicit that 
a frequency domain speech signal must be transformed into the time domain in order to 
be reproduced in an audible manner. 

Concerning claim 2, Yeldener discloses "compensating the linear predictive 
coefficients spectrum using the computed tilt" - the first step in the design of the 
frequency domain postfilter is to weight the measured spectral envelope in order to 
remove the spectral tilt and produce an even, i.e. more flat spectrum; H(cj) is the 
spectral envelope of LPC coefficients a k \ spectral tilt in LPC coefficients a* is 
compensated by coefficient y, between 0 and 1 (column 20, lines 61 to 67). 

Concerning claim 2, Ye/ctenerdoes not expressly disclose "computing the tilt of 
the linear predictive coefficients spectrum". However, Yeldener teaches removing the 
spectral tilt (column 20, lines 61 to 67), so it is implicit that spectral tilt must first be 
computed to be removed. Generally, it is known that a value of a tilt correction 
coefficient y must be obtained by first calculating the magnitude of the spectral tilt. 

Concerning claim 3, Kabal et al. teaches applying a zero padding technique for 
P(k) (3.4 Modification of X(k) - Smooth Switching Algorithm: Page 314: Equations (2) to 
(4))- 
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Concerning independent claim 10, Yeldener discloses a method of postfiltering a 
speech signal, comprising: 

"compensating the linear predictive coefficients spectrum using the computed tilt" 
- the first step in the design of the frequency domain postfilter is to weight the measured 
spectral envelope in order to remove the spectral tilt and produce an even, i.e. more flat 
spectrum; H(uj) is the spectral envelope of LPC coefficients a*; spectral tilt in LPC 
coefficients a k is compensated by coefficient y, between 0 and 1 (column 20, lines 61 to 
67); 

"generating a postfilter by executing a non-linear transformation of the 
compensated linear predictive coefficients in the frequency domain" - frequency domain 
post-filtering is performed; the design of the frequency domain postfilter is taken to be 
Pf(u)), which is a non-linear power p ("executing a non-linear transformation") of the 
weighted spectral envelope Rwfcj), which depends upon LPC coefficients a k (column 20, 
line 51 to column 21, line 25); 

"applying the generated postfilter to the synthesized speech signal in the 
frequency domain" - the estimated postfilter frequency response is then used to weight 
the original speech envelope to give H(oj)(bar), which causes the formant to narrow and 
reduces the depth of the formant nulls, thereby reducing the effects of noise (column 21 , 
lines 33 to 41). 

Concerning independent claim 10, the only element not expressly disclosed by 
Yeldener is "computing the tilt of the linear predictive coefficients spectrum". However, 
Yeldener teaches removing the spectral tilt (column 20, lines 61 to 67), so it is implicit 
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that spectral tilt must first be computed to be removed. Generally, it is known that a 
value of a tilt correction coefficient y must be obtained by first calculating the magnitude 
of the spectral tilt. Thus, it would have been obvious to one having ordinary skill in the 
art to compute the tilt of the linear predictive coefficients spectrum in Yeldener because, 
implicitly, tilt must first be computed before it can be removed. 

Concerning independent claim 17, Yeldener discloses an apparatus for 
postfiltering a speech signal, comprising: 

"a Fourier transformation module operable for conducting a Fourier 
transformation" - frequency domain post-filtering is performed (column 20, line 51 to 
column 21, line 25); thus, implicitly, the original signal is initially transformed into the 
frequency domain; 

"a formant filter comprising formant filter gains, wherein the gains are calculated 
in the frequency domain by performing a non-linear transformation of the linear 
predictive coefficients" - frequency domain post-filtering is performed; the design of the 
frequency domain postfilter is taken to be Pf(u)), which is a non-linear power (3 
("performing a non-linear transformation") of the weighted spectral envelope R w ((jj), 
which depends upon LPC coefficients a* (column 20, line 51 to column 21 , line 25); a 
frequency domain postfilter acts to weight the formants in the spectral envelope by a 
Wiener-type filter characteristic (column 21, lines 26 to 46: Figure 10C), and so is 
equivalent to "formant filter gains". 
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Concerning independent claim 17, the only element not expressly disclosed by 
Yeldener \s "an inverse Fourier transformation module operable for conducting an 
inverse Fourier transformation." However, it is maintained that it is implicit that a 
frequency domain speech signal must be transformed back into the time domain to be 
audibly heard in Yeldener. Kabal et a/, teaches adaptive postfiltering for enhancement 
of noisy speech in the frequency domain, where a frequency domain speech signal X(k) 
from DFT of a time domain speech signal x(n) is modified by LPC analysis to give P(k) 
and H(k), and then a frequency domain signal Y(k) is transformed by I DFT back into a 
time domain signal y(n). (3. Frequency-domain Postfiltering: Page 312: Figure 1) It 
would have been obvious to one having ordinary skill in the art to transform the filtered 
frequency domain synthesized speech signal into the time domain as taught by Kabal et 
al. for the frequency domain post-filtering method of Yeldener because it is implicit that 
a frequency domain speech signal must be transformed into the time domain in order to 
be reproduced in an audible manner. 

Allowable Subject Matter 

Claim 23 is allowed. 

Claims 4 to 6, 8 to 9, 1 1 to 16, and 18 to 22 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 
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Claim 7 would be allowable if rewritten to overcome the rejection under 35 
U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
Applicants' disclosure. 

Gao et al. discloses related art. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Martin Lerner whose telephone number is (703) 308- 
9064. The examiner can normally be reached on 8:30 AM to 6:00 PM Monday to 
Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richemond Dorvil can be reached on (703) 305-9645. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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